Polymerase chain reaction method for determining ratios of human immunodeficiency virus proviral DNA to cellular genomic DNA in brain tissues of HIV-infected patients.
A PCR method was developed to compare HIV-1 DNA loads in brain tissue samples. The method determines the ratio of the amplified product of an HIV DNA sequence to that of a host cellular DNA sequence using standard DNAs as reference. The standards include DNA from a line of human cells that harbor one HIV-1 provirus per cellular genome, and DNA from non-infected human cells. The standard DNAs were mixed in varying proportions and used to establish conditions of amplification under which the ratios of their PCR-amplified products corresponded with the ratios of the amounts of the DNAs themselves. The method was evaluated using known mixtures of the standard DNAs. Using the conditions thus obtained, ratios of HIV proviral DNA to cellular genomic DNA were obtained for tissue DNA samples taken from several different locations within the brain of two deceased HIV-infected patients. Results showed that HIV DNA was non-uniformly distributed within each brain (10-250 per 10(3) cellular genomes); the highest ratios were found in the hippocampus for each patient, independent of postmortem neuropathological findings. The criteria for quantitative PCR have general applicability to comparative studies of any proviral DNA loads in different tissue samples.